APPENDI X C

EXTRACT FROM S, P T, CO SUPPLEMENT TO AREA NANUAL

PART 20-a

SUPPLEMENTAL SPECI FI CATI ONS FOR DESI GN OF SHORI NGS

20a-1 CGENERAL

Part 20-a is a supplement to part 20 of Chapter 8 of the AREA Manua
for Railway Engineering. Wiere this suppl enent expands or nodifies
the AREA Manual, the provisions of the supplenent are to be followed.

Shoring which is to be installed adjacent to Railroad operating tracks

shal |

1.1

1.2

be designed in accordance with the follow ng provisions:

Special railroad permssion is required for installation of
shoring closer than 8 '-6" fromthe centerline of any operating
track.

Shoring between 8'-6" and 10'-0" from face of shoring to
centerline of track when excavation is in natural ground or in

fill ground which has been placed wth proof of adequate
conpaction control, (also shoring between 8 -6" and 13'-0" when
excavation is in fill ground other than conpaction controlled

fill as stated above), shall be of a type whereby the shoring
is installed in place prior to any excavation being perfornmed,
and whereby the excavation can be made with no possibility of
di sturbance or loss of the soil material being retained between
the shoring and the track. Conmon shoring types fulfilling this
requirenent are interlock edge steel sheet piling, tongue and
groove edge precast concrete sheet piling, etc., which are driven
into position prior to starting excavation. Shoring types using
| aggi ng el ements which are placed as excavationproceeds are not
permtted within the limts specified in this section.

1.3 Shoring outside the |imts stated in Section 1.2 may be of types

other than stated in Section 1.2 including types using |agging
el ements which are installed as the excavation proceeds.

1.4 Shoring, excavations, pits, etc. shall conformto the require-

ments of Exhibit 'B Relations with Railroad Conpany. Excava-
tions, pits, etc. within 13" -0" fromcenterline of track shall
have protection by Standard handrails.
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M ni mum cl earance fromcenterline of track to face of handrails
is 8 -6" on tangent track and 9'-6" on curved track.

1.5 Where the provisions of this specification are nore restrictive

than the requirements of the Public Wilities Conm ssion Oders,
Department of Industrial Safety, OSHA, or other governnental
agencies then these supplenental specifications shall apply.

20a-2 CLASSI FCATION OF SO LS

2.1 Soils to be retained. as well as the soils depended upon for

structural stability (passive resistance, shear strength,
friction, etc.) shall be classified in accordance with the soi
types listed in AREA Chapter 8, Part 5, Article 5.2.5. This
classification is to be a part of the calculations submtted with
the shoring plans, and which is to be verified by a Registered
Professional Cvil Engineer.

20a-3 LOADS ON SHORI NGS

3.1 The loading systems of this section apply to shorings which have

sone degree of flexibility such as cantilever sheet pile walls,
or cantilever soldier pile type systens, also sheet pile and
soldier pile type systems using tie backs or raker struts in which
the tie backs or struts are not preloaded. This Section does not
apply to any excavation whereby one side of the excavation is
cross-strutted to the opposite side (trench type), nor to tie
back or raker strut systens wherein the ties or struts are
prel oaded.

3.2 Level Earth: 36 Lb per foot EFP (Equivalent Fluid Pressure) is

the m nimum value to be used in designing shoring. This cor-
responds to Type 2 soil as defined in AREA Chapter 8, Part 5,
Articles 5.2.5 and 5.3.2. EFP values for soils in Types 3, 4
and 5 shall be based on the values tabulated in AREA, Chapter
8, Part 5, Article 5.2.5.

3.3 Were the ¢ and C values of the soils have been ascertained by

borings and tests and the values for the EFP have been established
by a Registered Professional Cvil Engineer specializing in
geot echni cal engineering, then these values nay be used in lieu
of the tabul ated values providing the ¢ and C val ues determ ned
by test have been reduced by 15%to allow for the dynam c effect
of train loadings on the retained materials.
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3.4

3.5

3.6

3.7

APPENDI X C

Surcharge: M ninum surcharge to be applied is 2 feet height of
110 p.c.f. earth.

Sl oping Surcharge: M ninum EFP val ues shall be those fromthe
curves for Type 2 soils, Chapter 8, Part 5, Appendix C, Section
3.3 is also applicable to sloping surcharge.

Cooper's E80 Railroad Surcharge Loading. Use val ues from Chart
3.6 (see next page).

Alternate Conputation: The |oad system of Sections 3.2 through
3.5 can be calculated on the basis of AREA Chapter 8, Part 5,
Appendi x B, Trial Wdge Method of Earth Pressure Conputation.
Values from 3.6 nmust be added to the trial wedge conputation to
obtain values for total | oads.

3.7.1 The mninmum values for retained soils shall be those stated

3.8

for Type 2 soil, nanely, unit weight = 110 pcf, angle of
internal friction ¢ = 30°, cohesion = 0. Section 3-3 is also
applicable to this method, however, the ¢ and C val ues
determned by borings and tests shall be reduced 15%to allow
for the dynamc effect of train loadings. This method wll
handl e soils with both ¢ and C characteristics, as well as
structures in excess of 20 feet in height.

Al'l retaining structures shall be safe against slip circle type
failure.

20a-4 LOADS ON SHORI NGS

4.1 The load systens in this section apply to excavations whereby

one side of the excavation is strutted against the opposite side
(trench type) and tie back and raker strut systems wherein the
ties or struts are prel oaded.

Refer to OSC procedure with RR surcharge | oad.
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CALI FORNI A TRENCHI NG AND SHORI NG MANUAL
CHART 3.6 LATERAL PRESSURE FOR COOPER RAILROAD LIVE LOAD

li——x—-)l

[T,

For X < 8’6" only. Use table in Addendum
No. 1 to Chart 3.6.

X = Distance from centerline of
RR to face of excavation.

P, = Lateral pressure from chart below.

NOTES:

1. A minimum of 72 psf lateral
pressure must be used as
specified in 3.4 (equiva-
lent to 2/ of earth).

2. For each additional depth
increase of X, decrease

Bl I€ intensity of the pressure
Fn/4 by 50%. Y i
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See Addendum No. 1
to Chart 3.6
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Addendum No.1 to Chart 3.6

For lateral pressure values of excavations closer than 8 -6" to
center line of track use the followng table in lieu of the dashed
line of the upper pressure curve of Chart 3.6. The upper pressure
curve in Chart 3.6 is to be used for all excavations. Al values
of X equal the distance fromcenter line of track to the face
of excavati ons.

LATERAL Pressure | Py (psf)

X -> Ft.

| 8.5 7.5 6.5 5.5 4.5

DEPTH Ft.

0 100 100 100 100 100
1 374 500 770 1310 1530
1.5 511 692 1105 1310 1420
2 648 899 1105 1310 1310
2.5 785 899 | 105 1208 1208
3 785 899 1105 1105 1105
4 785 899 899 899 899
4.5 785 842 842 842 842
5 785 785 785 785
5.5 729 729 729 729
6.5 617 617 617
7.5 504 504
8.5 390

20a-5 ALLOMBILE STRESSES AND FACTORS OF SAFETY
5.1 Structural Steel
Axi al Tension = Fy/1.5 (24,000 psi for A36 Steel)

Steel Sheet Pile Section, AREA Chapter 8
Anchor Rods, AREA Chapter 8, Part 20 Sect. E, Article 7

Fl exural Tension = Fy/1.5 (24,000 psi for A36 Steel)
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Axi al Conpression
New Steel - 1st usage on subject job
Fa = 20,000 - (0,4) (L/xy)?
Cther than above: Fu= 16,000 - (0. 38) (L/:.-y)2
Fl exural Conpression: Fp = (14,400,000)/(Ld/bt) < 24,000 ps
5.2 Prestress Strand or Rod

Al l owabl e working stress (other than tie back):
(0.6) (Utimte Strength)

Al | owabl e working stress (used as tie back):
(0.4)

I
0. (Utinmate Strength)

(If use as structural elenent exceeds 30 days, then the strand
shal| be protected .-from rust).

5.3 Steel Wre Cable
Al l owabl e working load in Lb: Rated Breaking Strength/ 2.5

(If used as structural elenent exceeds 30 days then the cable
shall be protected fromrust.)

5.4 Concrete
All stress allowables to conply with AREA Chapter 8, Part 2.
5.5 Ti nber
Conmpression perpendicular to the grain: 450 ps
Conpression parallel to the grain: 480,000/ (L/d)?% psi
Maxi num = 1, 600 psi
Fl exural stress: |, 700 psi

reduced to 1,500 psi for nenbers with
a nomnal depth of 8 inches or |ess.

Hori zontal shear 140 ps
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5.6 Factors of Safety

For anchor bl ocks, deadmen, etc. 2.0
In the use of passive pressure for stability 2.0
In the use of soil shear strength and friction

based on vertical |oads. 1.5
Slip circle failure of structure as a whol e,

or any part exceptanchor bl ocks, deadnen, etc. 1.5
Slip circle failure of anchor bolts, deadmen, etc. 2.0

Soi | bearing pressures, UB.C Section 29

5.7 No increase in stresses or reduction in safety factors as
tabulated is permtted.

20a- 6 SHORI NG PLANS
6.1 Shoring plans shall consist of the follow ng:

A draw ng show ng dinensioned |ocations wth respect to track
plan view, elevations, sections and details. Drawi ng el enents
shall be fully dinensioned, materials specified and end
connections detail ed.

Structural cal cul ations shall acconpany the plans and shall show
the design basis for the shoring and all elements.

Drawi ngs and cal cul ations shall be prepared by or under the
I mmedi ate supervision of a Registered Professional G vi
Engi neer Licensed to use the title "Structural Engineer" or by
a Registered Cvil Engineer with a mninmum of 5 years of
experience specializing in the design of shorings. Both draw ngs

and cal cul ations shall be signed by the Registered Professiona
Engi neer.

Three (3) sets of plans shall be submtted for review

Overpass Cearance and Drai nage Requirenments follow
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(a)

CALI FORNI A TRENCHI NG AND SHORI NG MANUAL

NOTES

DRAI NAGE AND EROSI ON CONTRCL:

To prevent enbanknent material from sloughing, and drainage
wat er from underm ning track subgrade, enbanknent sl opes
adj acent to tracks shall be paved with concrete around the curved
face to a line opposite the abutment, and self cleaning paved
ditches shall be provided to carry waters through the overpass
area and disperse themaway fromthe track. These paved sl opes
and ditches shall be provided at all overpass structures in
desert areas, those subject to blowng and drifting sand, and
all others where the terrain is such that a build-up of drainage
water and flows along the track may be anticipated. \Were slopes
are not paved, they shall be no steeper than 2 to 1.

(b) Concrete ditches to be Gass B, PCC, 4" mn. thick. The dinmensions

of ditches shown are mnimum for |ocations where expected flows
along track are not heavy. The size of ditches will vary depending
upon the terrain, and should be designed in accordance with good
drai nage engineering practices.

Drai nage plans shall be included with general plans for overpass
structures submtted by public agencies to the railroad conpany
for approval. If paved slopes and ditches are not included, the

covering letter shall explain why they are considered unneces-
sary.

PERVANENT CLEARANCES:

\WWhenever practicable, overpass structures shall be designed to
| ocate all piers and abutnments outside of railroad right of way.
Per manent cl earances as shown are mninmum and greater
clearances are preferred when they can be obtained w thout undue
addi tional expense.

(b) Al piers shall be located beyond outer edges of ditches at top

of sl opes; however, where special, conditions nake this
I npracticable, the side clearances to piers may be reduced
provi ded adequate drainage facilities are furnished outside of
piers) and explanation of such special conditions is submtted
along with drainage plans for approval by the railroad conpany.

Because of the required mnimum tenporary construction clear-
ance; to forns, falsework, etc. as specified in Note 3 bel ow,
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it is normally not possible to construct piers with a pernmanent

side clearance of 10'-0O" or 11'-0" fromcenter line of track to
face of pier, as shown in "Section Away from Sl ope". A greater

clearance is usually necessary, the distance depending upon the
met hod of construction, unless the track is out of service or

can be shifted away from pier during construction.

TEMPORARY CONSTRUCTI ON CLEARANCES:

The followng criteria for the use of fal sework supporting deck
construction adjacent to operating rail lines of the various
categories shall be used as general guidelines, subject to
deviation only upon the approval of the railroad s Chief
Engi neer - System

Category A: Lines with heavy passenger traffic (San Francisco-
San Jose is the only line presently in this category).

No fal sework of any kind. No cast in place girders. Precast
girders erected on pernmanent bent caps preferred.

Category B: Heavy traffic freight lines, with or wthout
passenger trains.

M ni mum horizontal clearance of 14 feet fromcenter |ine of
nearest track to falsework. Tenporary collision posts set in
6 feet of concrete and extending not less than 16 feet above
top of rail shall be installed on both sides of the bent and
| ocated 10 feet clear of the center line of track
approximately 100 feet in advance of falsework. Falsework to
be sheathed solid on the side adjacent to track between 3 and
17 feet above top of rail elevation. Collision posts and
sheathing shall not be required for lines in this category
i f horizontal clearances to falsework is 18 feet or greater

Category C. Lightly used freight lines, drill, yard tracks.

M ni num hori zontal clearance of 10 feet from center |ine of
nearest track to falsework. Qther criteria sane as Category
B except that collision posts and sheathing shall not be
required if horizontal clearance is 14 feet or greater.

The following mninmm tenmporary construction clearances shall
be maintained for placenment above top of rail of materials other
than fal sework (covered in Note 3(a) above), such as piled or
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stored materials, parked equi pment, placenent or driving of
piles, placenment of forns, bracing or. other construction
supports:

10'-0" horizontally from center line of nearest tangent track
or

11'-0" horizontally from center line of curved track

22'-0" vertically above top of highest rail

Any proposed tenporary clearances |ess than these nust be
submtted to the railroad conpany for review and approval prior
toconstruction, and nust be authorized by the utility regulatory
body of the state if less than the clearances legally prescribed

(c¢) Excavations for pier footings wthout shoring of track roadbed
shall not be made closer than the limt line shown with slope
of 1.6 to | starting at subgrade 13'-0" fromcenter line of track
Excavations closer than this sloped [imt shall not be undertaken
wi t hout prior approval by railroad of plans for shoring of track
roadbed, and in any instance shall not be approved closer than
8'-6" horizontally fromcenter line of track to near edge of
excavati on.

(d) Walkways with railings shall be constructed in accordance with
pl ans approved by railroad over open excavation areas adjacent
to tracks within normal road bed, and railings shall not be closer
than 8 - 6" horizontally fromcenter line of tangent track or
9 - 6" fromcurved track

() Plans and cal culations covering all falsework, shoring,
excavation supports, etc. adjacent to railroad tracks, which
have been certified to be conplete and satisfactory by the public

agency, shall be submtted to the railroad' s Chief Engineer-
System for approval before construction is begun.

4, DRAW NG REFERENCES:

(a) For details of standard track roadbed and ballast see draw ng
C.S. 500 for mainline single track, C.S. 520 for main line double
track, D.S. 513 for branch lines and sidings, and C S. 515 for
drill, spur and yard tracks. Note references on these draw ngs
to special ballast and roadbed sections required to provide
wal kways adj acent to switches and tracks where trainnen are
required to work on the ground.
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SOUTHERN PACI FI C LI NES
COMVON  STANDARD

OVERPASS CLEARANCE AND DRAI NAGE REQUI REMENTS
NO SCALE | SSUED AUG 30, 1974

22' _g 27,
"_mg—l }WWW‘ B

‘am. (sEEMOTE WD) . '(ummu? g '
w "’ ., b3 'araw, W
ToP oraan R : -
7 LuBANRXMENT &
3 % K3 LT OF EXCAVATIOY
i i’ ' FOP PIER FOOTINGS
r'd

o5: pr- rot 3l TR Son
N
WITH MAINTENANCE ROAD . NO MAINTENANCE ROAD

MINIMUM SECTION. NEXT TO SLOPES

s NOTT 3c)
rl b’\
£oce or crcavarion ron e e’ e d 7N

FOOTINGS - USE SNORING = SEE NOTE 3(c) N
WITH MAINTENANCE ROAD  NO MAINTENANCE ROAD

M N MUM SECTI ON AWAY FROM SLOPES

C-11



CALI FORNI A TRENCHI NG AND SHORI NG MANUAL

oq 03 30U © . : *suotjeaedxa adors pajaoddnsun x03J pasn
snu our } SUTT Sdusnyjul ayy *sS90I03 TeIe3e] PeOT SAT[ peoaTjel puelsyifm o3 paubysep aq
3 UTT @duanijul 4s 3 IV o9yl 8309s8I93ut jeyy bujaoys ‘yoeaj Jo sUF[ aA9jua3 8Y3z Jo ,0 -,ST
o UTUITs Yaom Aue 303 pesaynbax oq [TIM Teaoadde peoatyed °jaom jJo 3jae3s o3 Iofad pajjiyaou
qd PInoys sproatyyey *av ¥ as ‘dMN ‘dddM ‘dudn o3 seyrdde RTI93TAD DIdS OUL °(vL-0€-8 A9Y)
OLdS I03J SUTT SdUaIaJax SMOYS BUFT Pa33op oyl °*VHSO-Ted Iod paagnbax sy butaoys ’‘,5 < H
9I3YMm UOTITPUOD Youaal ® I03 ‘OSTY °*UMO 8,37 U0 puejls TITM punoaxb 8yjz pue suj[ aoUaI3JaX
DROITTeI © 8A0qe ST UOFleAROX® JO Wo3ljoq @ayjz JJ poafnbex eq TT§m Bujaoys ou Afreisusn

..-—O—aOOa.O.-L hﬂkv—-ﬁk uewujedy gh—co .&W#.F(u eul| SIY) eAaoqe pepesu
_.w._uvyz 40 epiaoad o3 peusjnbey e8uvyoung pwo el puoajiey oy :eio0N

. III R\\W I N :oztAcw_-.v=Jw.
|||\\. / Co\Mv

\\-s ‘ d .M— »|
S . , N\ Y \J
. . A
g soan | 1¢1 /\o .
S1Y1 U) U0} I1LABOXE &9&0 ° 2l
p 90) Popoou eBawyoung R » %, o‘v .
P 7 % ®,
Muasvwon| 2, NER _
%o, [N )
NO1LVAVOX3 Uy N\ % Yy
. . J 0«_\\ .‘0.\ /)
e, ) .
. N\ ‘@ Yo o1 Jo 043
: »wvv
. / m .>°—u.
: . ’ epusfigng
ouj| punodd jenioy \\\\ . : //Jrﬁnﬂ l_ X
A L
4 _ T
. . . —_\ *
VAWV Jo 902 uoiyoes o3 juewsjddng - 9)ds eyy A 1:01 -k < _
..”»a oq Aew Bujpwo| eBasyouns peosjiea ey} : |\\\\ A

(06/ 95)

Revi sed

G 12



APPENDI X C

The AREA Manual for Railway Engi neering defines soil types
in the follow ng manner

5.2.5 Character of Backfil

Backfill is defined as all naterial behind the wall, whether
undi sturbed ground or fill, that contributes to the pressure against
the wall. The backfill shall be investigated and classified wth

reference to the follow ng soil types:

TYPES OF BACKFILL FOR RETAINING WALLS

Type

=

Coarse-grained soil wthout adm xture of fine soil particles, very

free-draining (clean sand, gravel or broken stone).

2. Coarse-grained soil of low perneability due to adm xture of
particles of silt size.

3. Fine silty sand; granular materials with conspicuous clay content;

or residual soil with stones.

Soft or very soft clay: organic silt: or soft silty clay.

Mediumor stiff clay that may be placed in such a way that a

negligible anount of water will enter the spaces between the chunks

during floods or heavy rains.

oA

5.3.2 Conputation of Backfill Pressure

Val ues of the unit weight, cohesion, and angle of internal friction
of the back fill mterial shall be determned directly by means of soi
tests or, if the expense of such tests is not justifiable, by neans

of the followng table referring to the soil types defined in Section
5.2.5. Unless them ni mum cohesive strength of the backfill nmateria

can be evaluated reliably the cohesion shall be neglected and only
the internal friction considered.

Soi | Type Unit Wi ght Cohesi on Angl e of
Lb per Ft° Lb per Ft? Internal Friction
1 105 0 33° 42" *
2 110 0 300
3 125 0 28°
4 100 0 0
5 120 240 0

* (38° for broken stone)
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Amrerican Railway Engineering Association
C & M Section - Engineering Division - AAR

EARTH PRESSURE CHARTS FOR WALLS LESS THAN 20 FT HIGH

Charts A and B may be used for estimating the backfill pressure if
the backf ill: material has been classified in accordance with Sec. B,
Art. 4.
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NOTES:
Nunerals on curves
I ndicate soil types as
described in Sec. B,
Art. 4.

S

S
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val ue. Chart A
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